Mitochondrial-targeted protective properties of isolated diterpenoids from sideritis spp. in response to the deleterious changes induced by H2O2.
Mitochondrial impairment and oxidative stress are considered widely to be central events in many forms of neurodegenerative disease. The current study has evaluated for the first time the potential protective role of three diterpenoids [andalusol (1), conchitriol (2), and lagascatriol (3)] in response to the deleterious H2O2-induced changes on mitochondrial function. U373-MG human astrocytoma cells and PC12 rat adrenal pheochromocytoma cells were used as models for evaluating the cytoprotective potential of these compounds. In the absence of diterpenoids 1-3, H2O2 compromised mitochondrial function, decreasing mitochondrial membrane potential and ATP levels, increasing caspase-3 activity, and disrupting cytosolic and mitochondrial calcium homeostasis. However, treatment with the diterpenoids, prior to H2O2, prevented these mitochondrial perturbations. In particular, 1 and 3 were the most effective compounds in protecting mitochondrial function against H2O2-induced oxidative stress in U373-MG, whereas all three diterpenoids studied were significantly active against PC12 cells. Since consistent evidence has demonstrated the contribution of H2O2 on both progression and pathological development of several human diseases associated with mitochondrial function and oxidative stress responses, compounds 1-3 are worthy of further investigation.